Enhanced proatherogenic responses in macrophages and vascular smooth muscle cells derived from diabetic db/db mice.
Diabetes is associated with enhanced inflammatory responses and cardiovascular complications such as atherosclerosis. However, it is unclear whether similar responses are present in cells derived from experimental animal models of diabetes. We examined our hypothesis that macrophages and short-term cultured vascular smooth muscle cells (VSMCs) derived from obese, insulin-resistant, and diabetic db/db mice would exhibit increased proatherogenic responses relative to those from control db/+ mice. We observed that macrophages from db/db mice exhibit significantly increased expression of key inflammatory cytokines and chemokines as well as arachidonic acid-metabolizing enzymes cyclooxygenase-2 and 12/15-lipoxygenase that generate inflammatory lipids. Furthermore, VSMCs derived from db/db mice also showed similar enhanced expression of inflammatory genes. Expression of inflammatory genes was also significantly increased in aortas derived from db/db mice. Both macrophages and VSMCs from db/db mice demonstrated significantly increased oxidant stress, activation of key signaling kinases, and transcription factors cAMP response element-binding protein and nuclear factor-kappaB, involved in the regulation of atherogenic and inflammatory genes. Interestingly, VSMCs from db/db mice displayed enhanced migration as well as adhesion to WEHI mouse monocytes relative to db/+. Thus, the diabetic milieu and a potential hyperglycemic memory can induce aberrant behavior of vascular cells. These new results demonstrate that monocyte/macrophages and VSMCs derived from db/db mice display a "preactivated" and proinflammatory phenotype associated with the pathogenesis of diabetic vascular dysfunction and atherosclerosis.